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@ Nutrient composition. 

(ct) There is disclosed a nutrient composition comprising (t) potato protein and/or an enzymatic 
hydrolysate thereof and (it) oil and/or fat The composition can be used for the treatment of thrombosis. 
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NUTRIENT COMPOSITION 



The present invention relates to a nutrient composition and more particularly to a nutrient composition com- 
prising potato protein or an enzymatic hydrolysate thereof. 

As the nitrogen source of nutrient compositions which have been hitherto used for supply nutrients enterally 

5 or orally, animal proteins including casein and its enzymatic hydrolysates, and crystalline amino acids, have 
been used. While animal proteins and enzymatic hydrolysates thereof have an excellent nutritional value, they 
also have a hyperiipidemic effect (Caroll, K.K„ Dietary Protein in relation to Plasma Cholesterol Levels and 
Arteriosclerosis, Nutr. Rev., 36, 1-5, 1978). Therefore, soybean protein as a vegetable protein having a rela- 
tively high nutritional value, or an enzymatic hydrolysate thereof, has been used as the nitrogen source of nut- 

10 rient compositions which are intended to have the pharmaceutical effect of improving lipid metabolism. The 
disadvantages such as poor stability and poor solubility which arise when using crystalline amino acids as the 
nitrogen source of nutrient compositions can be solved by using an enzymatic hydrolysate of protein. Thus, 
nutritionally equivalent or better effectiveness has already been proposed (see Japanese Laid-Open Patent 
Application No. 64-20060). In the clinical field, importance is attached to the amount of lipids in plasma as a 

15 risk factor, from the viewpoint of the primary prevention of arteriosclerosis (see The Lipid Research Clinics 
Coronary Primary Prevention Trial Results" : I, II, JAMA, 251_, 351-374, 1984). On the other hand, in the case 
of thrombotic diseases such as cerebral infarction and myocardial infarction, the accentuation of platelet aggre- 
gation has been reported (Seiro Maruyama : "Cerebral infarction and Blood Coagulation", Journal of the Medi- 
cal Association, Japan, 88, 352-360, 1982), and, as drugs for preventing the relapse of these diseases, 

20 anti-platelet-aggregation drugs such as aspirin and ticlopidine have been used (Hideo Shio ; "Prevention of 
Relapse", Prog. Med., 8, 1109-1112, 1988), 

Therefore, the present inventors have studied vegetable proteins that inhibit the increase of plasma lipids 
and made investigations of the activity of such proteins on the platelet aggregation in rats fed with a high choles- 
terol diet. As a result, it has been found that soybean protein enhances platelet aggregation induced by collagen 

25 while the anti-hyperiipidemic effect is noticeable. Itthus appears that soybean protein could cause the formation 
of thrombus. Therefore, it is not expected that nutrient compositions comprising soybean protein or an enzyma- 
tic hydrolysate thereof would exert any pharmaceutical effect of preventing thrombotic disease. 

An object of the present invention is to provide a nutrient composition having an anti-platelet-aggregation 
effect and an anti-hyperiipidemic effect and which is thus effective for prevention and treatment of thrombotic 

30 disease. 

As a result of various investigations to achieve such an object, the present inventors have found that compo- 
sitions comprising (i) potato protein and/or an enzymatic hydrolysates thereof and (ii) oil and/or fat have an anti- 
platelet-aggregation effect and an anti-hyperiipidemic effect. 

Potato protein and its enzymatic hydrolysates are useful protein sources which have not only the same 
35 anti-hyperiipidemic effect as other vegetable proteins but also the effect of inhibiting platelet aggregation. By 
using potato protein or an enzymatic hydrolysate thereof in combination with oil or fat, an increase of plasma 
lipid and an increase of platelet aggregation can be significantly prevented. 

The potato protein used in the present invention is preferably produced by removing starch from potato in 
a starch purification process, and then isolating, concentrating and drying the residue. The protein is mainly 
40 used as a feedstuff. By enzymatic hydrolysis of the potato protein, the digestibility, absorbability and nutritional 
value can be improved and, at the same time, the solubility, colour and texture can be improved (see Japanese 
Laid-Open Patent Application No. 64-20060). The hydrolysate may be more readily utilized as a nitrogen source 
of the nutrient compositions. In the nutrient compositions of the present invention, the potato protein or its 
enzymatic hydrolysate may be used singly or in combination. In order to satisfy the protein requirements of 
45 adults, the potato protein or its enzymatic hydrolysate is preferably present in an amount of 10 to 30 wt%. 

As oil orfat, those containing large amounts of a-linolenic acid and/or linoleic acid as fatty acid components 
are preferred. It is desired that the oil or fat be present in an amount of 5 to 20 wt% in the nutrient composition, 
in order to satisfy the nutrient requirements for adults. As the oil or fiat used in the present invention, there is 
preferably used soybean oil, safflower oil, perilla oil, corn oil, wheat germ oil, linseed oil, or evening primrose 
so oil. The oil orfat may be used singly or in combination. 

An example of a nutrient composition of the present invention is given in the following Table 1 . 
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Table 1. Amount of Nutrient Required and Nutrient 

Composition of This Invention 

Nutrient 

Amount Required* RDA** Composition of 

Japan Female I 80 USA Female 76 This Invention 



Energy 
(kcal) 

Protein (g) 

Oil* & fat* 
(9) 

Sugar (g) 

Vitamin A 
(jig ***) 

Vitamin (mg) 

Vitamin B 2 (nig) 

J 6 



1250 
55 

(20%) 

540 
0.6 
0.8 



Vitamin B,. (mg) 



Vitamin B^ (pg) - 
Vitamin C (mg) 50 



50 



Vitamin D 
(Jig***) 

Vitamin E 
(mg***) 

Vitamin K (pg) 

Niacin ( mg ) 

Folic acid (mg) 

Pantothenic 
acid (mg) 

Biotin (fig) 

Choline (mg) 

Inositol (mg) 



2.5 



10 



1600 
44 



800 
1 

1.2 
2.2 

3 
60 
5 

8 

70-140 
13 
0.4 

4-7 

100-200 



1250 
55 

20 
213 

675 
0.75 
1.0 
2.2 

3 
63 
3 



70 
13 

0.4 

4 

100 
36 
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Amount Required* 
Jatsan Patti a 1 c* t fin 


RDA** 

ubA female 76 


Nutrient 
Composition of 
This Invention 






\iug ; 




800 


750 


10 


p 






800 


750 


Ma 




300**** 


300 


375 




Na 


( in a ) 




linn ~> ^ n <■« 

1100-3300 


1100 


16 


K 


(mg) 




1875-5625 


1875 




CI 


(mg) 


- 


1700-5100 


1700 




Fe 


(mg) 


10 


10 


13 


20 


Mn 


(mg) 


- 


2.5-5.0 


2.5 




Cu 


(mg) 


1.6-3.2 


2.0-3.0 


2 




Zn 


(mg) 


15 


15 


19 


25 


I 


(P9) 


100- 


150 


125 




F 


(mg) 




1.5-4.0 


1.5 


30 


Cr 


(mg) 




0.05-0.2 


0.05 




se 


(mg) 




0.05-0.2 


0.05 




Mo 


(mg) 




0.15-0.5 


0.15 



35 



40 



45 



50 



"Amount of nutrient required for Japanese" (1984), 
life activity intensity I; female older than 80 
years old 

Recommended dietary allowances (1980): female older 
than 76 years old 
*** 1 jig RE = 3.3 V.A. (ttj) 

1 \xq cholecalciferol = 40 V.D. (ID) 
1 mg a-tocopherol =1.5 V.E. (IU) 
**** #evl$<d f^r times 



55 

The nutrient composition of the present invention can be administered orally orenterally in doses such as 
indicated in "Amount of Nutrient Required for Japanese" (1984), once or several times a day. 

The nutrient composition of the present invention possesses both an excellent anti-platelet-aggregation 
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activity and an excellent lipid reducing activity, and is thus useful for the prevention or treatment of 
arteriosclerosis or thrombotic disease. The nutrient composition of the present invention is thus suited for sup- 
plementing the nutrient requirements of patients suffering from myocardial infarction or cerebral apoplexy, and 
is especially useful for the prevention of the relapse of cerebral infarction. 
5 The present invention will now be illustrated by the following Examples. In Example 2 reference is made 
to the drawings in which : 

Fig. 1 illustrates an anti-hypercholesterolemic effect in that it shows the results obtained by measuring the 
total cholesterol level in blood plasma collected every week from the jugular vein of rats (n = 9 to 10) having 
free access to a high cholesterol diet for 8 weeks ; and 
10 Fig. 2 illustrates an anti-platelet-aggregation effect in that it shows the results obtained by measuring 
platelet aggregation induced by collagen (20 ng/ml), using platelet rich plasma of rats (n = 6 to 8) having 
free access to a high cholesterol diet for 8 weeks. 

Example 1 

15 

Male SD rats 5 weeks old were fed with a 0.5% cholesterol diet, and blood was collected from the jugular 
vein of the rats in Week 8. The plasma cholesterol level was determined by an enzymatic method. In Week 9, 
the platelet aggregation was determined with an aggligometer (NBS hematolaser 801) afterthe rats had fasted 
for 24 hours, using PRP (platelet rich plasma) prepared from arterial blood. The composition of the cholesterol 

20 diet was : 20% of protein, 4% of mineral mixture, 1 % of vitamin mixture, 0.1 5% of choline chloride, 2% of cel- 
lulose, 5% of com oil, 0.5% of cholesterol and 0.125% of sodium chelate, the balance to 100% being sucrose. 
As the protein, casein, soybean protein and potato protein were used, respectively. A cholesterol-tree casein- 
containing composition was used as a control. The results are given in Table 2. With respect to the plasma 
cholesterol level, a significant increase was noted in the case of the compositions containing casein, as com- 

25 pared to the control. In the case of the compositions containing soybean protein and potato protein, there was 
no increase in the plasma cholesterol level. 

Table 2 

30 





Number of Animals 


Plasma Cholesterol 
Level 
(mg/lOOml) 


Casein 


9 


138±23* 


Soybean protein 


10 


91±12 


Potato protein 


10 


105127 


Control 


9 


94+14 



The values in Table 2 are mean values ±SD. The asterick indicates a significant difference from the control 
45 group at p < 0.05. 

The platelet aggregation in case of the composition containing the soybean protein was enhanced to about 
twice that of the control, in terms of the maximum aggregation, when collagen was used as an inducer. In con- 
trast, in the case of the compositions containing the potato protein, there was no increase in platelet aggre- 
gation. This is shown in Table 3. 
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Table 3 



5 




Number of 
Animals 


Maximum Aggregation (%) 
(Collagen) 








lOpg/ml 20pg/ml 


10 


Casein 


8 


4+2 . . 53+7 


Soybean protein 


9 


8±9 60±6* 




Potato protein 


9 


7+6 48+15 


16 


Control 


8 


6±2 32±18 



The values in Table 3 are mean values ±SD. The asterick indicates a significant difference from the control 
group at p < 0.05. 

20 

Example 2 

In a manner similar to Example 1 , male SD rats 5 weeks old were fed with 0.5% cholesterol diet and blood 
was collected from the jugular vein of the rats every other week to determine the plasma cholesterol level. In 

25 Week 8 ( the platelet aggregation was determined. The composition of the cholesterol diet was : 20% of protein, 
4% of mineral mixture, 1% of vitamin mixture, 0.15% of choline chloride, 2% of cellulose, 5% of oil or fat, 0.5% 
of cholesterol and 0.125% of sodium cholate, the balance to 1 00% being sucrose. A "control group" of rats was 
fed with the foregoing diet, containing casein as the protein and safflower oil as the oil or fat ; a "peptide group" 
of rats was fed with the foregoing diet, containing an enzymatic hydrolysate of potato protein as the protein 

$o and safflower oil as the oil or fat ; a "blend oil group" of rats was fed with the foregoing diet containing casein 
as the protein and a blend oil of wheat germ oil and perilla oil as the oil or fat ; a "peptide + blend oil group" of 
rats was fed with the foregoing diet containing an enzymatic hydrolysate of potato protein as the protein and 
the blend oil as the oil or fat ; and an "aspirin group" of rats was fed with the same diet as the "control group" 
of rats and with 100 mg/kg/day of aspirin for 3 consecutive days before death. The results obtained are shown 

3$ in Figs. 1 and 2. In the case of the "peptide group" and the "blend oil group", a tendency of an increase in the 
plasma cholesterol was noted but the increase was not significant as compared to the "control group". Further- 
more, in the case of the "peptide + blend oil group", there was no increase in the plasma cholesterol level, and 
the synergistic effect of the peptide and the blend oil is clear (Fig. 1). When collagen was used as an inducer, 
the "peptide group" and the "blend oil group" showed a tendency of reducing platelet aggregation. In the case 

40 of the "peptide + blend oil group", however, the platelet aggregation was significantly reduced. This effect was 
equivalent to the "aspirin group" (Fig. 2). 

As is evident from the foregoing, the nutrient composition of the present invention possesses an excellent 
anti-hyperiipidemic effect and the effect of preventing enhancement of platelet function in combination, and is 
useful for the prevention or treatment of arteriosclerosis or thrombotic disease. 

45 

Claims 

1. A nutrient composition comprising (i) potato protein and/or an enzymatic hydrolysate thereof and (ii) oil 
so and/or fat 

2. A nutrient composition as claimed in claim 1 , wherein said potato protein and/or its enzymatic hydrolysate 
is present in an amount of 1 0 to 30 wt%. 

55 3. A nutrient composition as claimed in claim 1 or 2, wherein said oil or fat comprises a-linolenic acid and/or 
linoleic acid as its fatty acid component 

4. A nutrient composition as claimed in any of claims 1 to 3, wherein said oil or fat is present in an amount of 
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5 to 20 wt%. 

A nutrient composition as claimed in any of claims 1 to 4, wherein said oil Is a mixture of wheat germ oil 
and perilla on. 

A nutrient composition as claimed In any of claims 1 to 5, in a form which is suitable for oral or enteral appli- 
cation 

For the treatment of thrombosis, a nutrient composition as claimed in any of claims 1 to 6. 
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Fig. 2 




* p<0.05 vs control 
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